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$X$ $-$ , $c_{1}(X)$
$0$
1.1 $([A,$ $Y1J),$ $X$
$c_{1}(X)$ ) $-$ $\omega_{E}$
$-Ric_{\omega_{l_{\dot{d}}^{\urcorner}}}=\omega_{E}$






















: $/\iota_{E}:=(\omega_{E}^{\gamma\iota})^{-1}(71=\dim X)$ $K_{X}$
$\Theta_{l\iota_{L^{\urcorner}}}$
$H^{0}(X, \mathcal{O}_{X}(\uparrow nK_{X})\otimes \mathcal{I}(h_{E}^{rn}))\simeq H^{0}(X, \mathcal{O}_{X}(\uparrow nK_{X}))$




Kod(X) $:=1 i_{1}n\sup_{rnarrow\infty}\frac{\log din1H^{0}(X,\mathcal{O}_{\lambda’}(\uparrow nIf_{X}))}{\log m}$
Kod(X) $\infty$ $0$ $\dim X$
5
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$f$ : $Xarrow Y$ :
1. $F$ Kod$(F)=0$
2. $\dim Y=$ Kod $(Y)_{\text{ }}$
1.4 (AZD)
$L$ $X$ :
$R(X, L)=\oplus_{m=0}^{\infty}H^{0}(X, \mathcal{O}_{X}(mL))$ ,
12 $(L, h_{L})$ $X$ $(L, h_{L})$
(pseudoeffective)
13 $M$ $L$ $M$ $L$
$h$ (AZD)
1. $\Theta_{h}$ $(L, h)$
2. $?n\geq 0$ :
$H^{0}(\Lambda\prime l, \mathcal{O}_{\Lambda’I}(\uparrow nL)\otimes \mathcal{I}(h^{7n}))arrow H^{0}(M, \mathcal{O}_{M}(mL))$
$\square$





T2, $D- P- S])$ AZD $X$ $L$
( $R(X, L)$
)
$L$ $X$ $h_{0}$ $L$ $C^{\infty}$
$h_{min}:=inf$ { $h|L$ , $h\geqq h_{0},$ $\sqrt{-1}\Theta_{h}\geqq 0$ }.
$h_{rntn}$ $L$ AZD
15 $L$ $X$ $L$
















KLT ( ) $(M, D)$
$R(\Lambda/[, K_{!\nu l}+D):=\oplus^{\infty}\mathfrak{m}=0^{\Gamma(\Lambda’l,\mathcal{O}_{M}(\lfloor m(K_{\Lambda I}+D)\rfloor))}$
Kod$(M, D)$ $:=1 i\iota n\sup\frac{\log dinu\Gamma(\Lambda/I,\mathcal{O}_{AI}(\lfloor rn(IC_{\Lambda^{l}I}+D)\rfloor))}{\log m}marrow\infty$
7
150
16 $([F- M, p.183_{J}$ $5.2arrow])(X, \Delta)$ $KLT$
Kod $(X, K_{X}+\Delta)=n$ .
n- $KLT$ $(Y^{/},$ $\Delta’)$ Kod$(Y^{/}, \Delta’)=n$ 2
$e,$
$e^{t}$
$R(X, K_{X}+\Delta)^{(e)}\simeq R(Y’, IC_{Y}/+\Delta’)^{(e’)}$




([F-M] [F-M, Section 2] $L$
$L_{X/Y}$ )
$L$ $7?l$ (cf. [F-M, Section 2]). $L$
$h_{L}$ :
$h_{L}^{m!}(\sigma, \sigma)=(/x_{y}^{r}|\sigma|^{\urcorner^{2}}rr\iota)^{m!}$
o $y\in Y,$ $X_{y}:=f^{-1}(y)$ $\sigma\in L_{y}$ $h_{L}$
([Ka2]) $\Omega$ $Y$ $C^{\infty}$ :
$-Ric_{\omega y}+\sqrt{-1}\Theta_{h_{I_{d}}}=\omega_{Y}$ , (1)
$\omega_{Y}=-Rlc\Omega+\sqrt{-1}\Theta_{h_{L}}+\sqrt{-1}\partial\overline{\partial}u$ ,
$u$ T $\Theta_{l\iota_{l_{d}}}$ ([F-M, p.183,Theorem
5.2] $)$ KLT KLT $(Y, \Delta)$ (1)





2.1) $h_{L}$ $C^{\infty}$ $u$ $C^{\infty}$ 2 $u$
$\Omega^{-1}\cdot h_{L}\cdot e^{u}$ $K_{Y}+L$ AZD
$u$ $\omega_{Y}$




1.7 (cf. [S- $T$, Theorem B.2]) $K_{Y}+L$ $/\iota_{IC}$ $Y$
$U$
1. $h_{K}$ $K_{Y}+L$ $AZD$
2. $f^{*}h_{K}$ $K\chi$ $AZD$
3. $h_{K}$ $U$
4. $\omega\}’$ $=$ $\Theta_{h_{Ii}}$ $U$
5. $-Ric_{\omega\}}$, $+$ $\Theta_{L}=\omega_{Y}$ $U$
17 $[S- T|$
18 $\omega\}’$ $f$ : $Xarrow Y$
(canonical K\"ahler current) $\omega x:=$
$f^{*}\omega\}’$ $X$ (canonical semipositive current)
$X$ $d\mu_{C\emptyset 7l}$
$d \mu_{can}:=\frac{1}{\uparrow x!}f^{*}\omega_{Y}^{n}\cdot h_{L}^{-1}$
(canonical measure) O $n$ $\dim Y$ o
[T4, Section 5.1, Theorem 5.1]
([S-T] [$T4$ , 5.1]












2. $f_{*}\mathcal{O}_{X}(\uparrow n0!K_{Y’/Y})^{**}$ $Y$
$L;= \frac{1}{r\prime x0!}f_{*}\mathcal{O}_{X}(m_{0}!IC_{\lambda’/Y})^{**}$
$a$ $f_{*}\mathcal{O}_{X}(aIC_{\lambda^{r}/Y})\neq 0$
$H^{0}(X, \mathcal{O}_{X}(rnaK_{X}))\simeq H^{0}(Y, \mathcal{O}_{Y}(\prime na(K_{Y}+L)))$ (2)












$\{h_{7n}\}_{\tau n\geqq n_{11}!}7$ $\{K_{\tau n}\}$
$h_{m_{\text{ }}!}:=h_{A}$
$I\zeta_{\tau n_{(\prime}!+1};=\{\begin{array}{ll}K(Y, K_{Y}+m0!(K_{Y}+L), h_{m_{1)}!}), a>1 \text{ }K(Y, K_{Y}+L+m0!(IC_{Y}+L), h_{L}\cdot h_{m_{t)}!}), a=1 \text{ }\end{array}$
$(F, h_{F})$ $K(Y, K_{Y}+F, h_{F})$
$H^{0}(Y, \mathcal{O}_{Y}(IC_{Y}+F)\otimes \mathcal{I}(h_{F}))$ $L^{2}$ - :






$I\zeta_{m}$ $\lfloor\frac{rn}{a}\rfloor a(K_{Y}+L)+(??t-\lfloor\frac{\tau n}{a}\rfloor a)K\}’$
$h_{m}$ $\lambda$ $\lfloor\lambda\rfloor$
$\lambda$




19 $X$ $f$ :
$Xarrow Y$ $7n_{0}$
$\{h_{m}\}_{7n\geq 7n_{1I}}$ $7l$




$\sqrt{-1}\Theta/\iota_{\infty}$ (in fact $h_{\infty}$) $A$ $h_{A}$















$=\{\begin{array}{ll}K(X, (\prime n+1)K_{X}-(\{\frac{?n+1}{a}\}a)L, f^{*}h_{L}^{-1}\cdot f^{*}h_{rn}) 7n+1,\pm 0mod a \text{ }K(X, (m+1)I\zeta_{\lambda’}, f^{*}(h_{m}\cdot h_{L}^{a})) \uparrow?1+1\equiv 0\iota noda \text{ }\end{array}$
$\lambda$ $\{\lambda\}$ $\lambda-\lfloor\lambda\rfloor$









20 $($ cf. [Su, $T0])$
2.1














$Y^{o}:=$ { $y\in Y|f$ $y$ } $=Y-D$
$D$
$H^{0}(Y\rangle \mathcal{O}_{Y}(7??!(K_{Y}+L))\otimes \mathcal{I}(h_{L}^{\otimes m!}))\simeq H^{0}(Y, O_{Y}(7n!(K_{Y}+L)))$
$7?l$ $h_{L}$ $L^{2}$-
$7lx!(K_{Y}+L)$








$Kod(X)=\dim Y$ $IC_{Y}+(L, h_{L})$
$\lim\sup(7n!)^{-n}\dim H^{0}(Y, \mathcal{O}_{Y}(rn!(IC_{Y}+L))\otimes \mathcal{I}(h_{L^{1}}^{m}))>0$
$marrow\infty$




2.1 $h$ $L$ $/l$






$0$ $f$ $\mathcal{O}_{d}\backslash ’(aK_{X/Y})$ a
$a$
(cf. [Sch]) $f$ ; $Xarrow Y$
$D$ [Kal]
22 $(M, B)$ $\Lambda/I$ $B$ $\omega_{P}$
$M-B$ $\omega P$ $M$
$\Delta^{n}$ $:=\{(z\iota, \cdots, z_{n});|z_{i}|<1,1\leqq i\leqq n\}$ in $j|/[$
$\Delta^{n}\cap B=\{(z_{1}, \cdots, z_{n})\in\Delta^{n}|z_{1k} z=0\}$ ,
$a\leqq b$ on $\Delta^{n}$
$a( \sum_{i=1}^{k}\frac{\sqrt{-1}d_{\tilde{k}}i\wedge d\overline{z}_{i}}{|_{\tilde{4}}i|^{2}(\log|z_{i}|)^{2}}+\sum_{j=k+1}^{n}\sqrt{-1}dz_{j}\wedge d\overline{z}_{j})$
$\leqq|$
$\omega P$
$\leqq$ $b( \sum_{i=1}^{k}\frac{\sqrt{-1}dz_{i}\wedge d\overline{\tilde{z}}i}{|_{i}\tilde{\prime}|^{2}(1og|z_{i}|)^{2}}+\sum_{j=k+1}^{n}\sqrt{-1}d_{j}\tilde{i,}\wedge d\overline{z}_{j})$
$\Delta^{n}\cap(M-B)$
$\Omega_{P}$ $M-B$ $\zeta\}_{P}$ $e$
$M$ $\Delta^{n}$ in $|/I$

















24 $h_{L}$ [Kal] ([Schl) V $\Theta_{h_{L}}$
([G]) $([Y2, R|)$
$l\iota_{L}$ $h_{L}$ $Y$






$h_{0}$ $\mathbb{Q}$ $L$ $C^{\infty}$
$\varphi:=\log\frac{h_{L}}{h_{0}}$ .
$\rho$















$\varphi$ in Ll- $U_{\alpha}$
15
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$u$ C$\infty$ - $U_{\alpha}\backslash D$
$\{\phi_{\alpha}\}$ $\mathcal{U}$ 1
$h_{L,\delta}:= \exp(\sum_{\alpha}\phi_{\alpha}\cdot\varphi_{\alpha,\delta})\cdot h_{0}$ .











$rn_{0}$ $m\geqq m_{0}$ $?n!(K_{Y}+L)$
$|m!(K_{Y}+L)|$ $Y$
$m>r|x0$ $\pi_{m}:Y_{\tau n}arrow Y$ Bs $|m!(Ky+L)|$
$\pi_{m};Y_{rn}arrow Y$





$\{y\dagger\epsilon:\yen^{\text{ }}|y\in n_{m>0}$Bs$|m!(K_{Y}+L)|$ or
$\iota n\geqq m0$ $\Phi_{|m!(K_{Y}+L)|}$ $y$ }
$\cup$ { $f$ }.
$Y$ $V$















$[Su, p.430,$ $56]$ $arrow$ :
$(-Ric\Omega_{7n,\delta}+\sqrt{-1}\pi_{m}^{*}\Theta_{h_{l_{d},\dot{\delta}}}+\sqrt{-1}\partial\overline{\partial}\tau\iota_{m,\delta})^{n}=\Omega_{\tau n,\delta}\cdot e^{u_{t,\delta}}$” , (4)
$u_{m,\delta}\in C^{\infty}(Y_{rn}\backslash \pi_{\overline{m}^{1}}V)$ $Y_{7n}$
$\omega_{m,\delta}:=-Ri_{C}\Omega_{7n,\delta}+\sqrt{-1}\pi_{m}^{*}\Theta_{h_{l_{x_{I}}\delta}}+\sqrt{-1}\partial\overline{\partial}u_{7n,\delta}$
1. $-Ric_{\omega_{\iota.\delta}},,+\sqrt{-1}\pi_{m}^{*}\Theta_{h_{J,,\dot{\delta}}}=\omega_{m,\delta}$ $Y_{\tau n}-SuppE_{m}$
2. $\omega_{m,\delta}$ $2\pi(??t!)^{-1}(P_{m}-E_{m})$
3. $(\pi_{m})_{*}\omega_{m,\delta}$ $2\pi c_{1}(K_{Y}+L)$
4. $\epsilon>0$ $C(\uparrow?t, \delta)$ $C_{\epsilon}(m, \delta)$
$\epsilon\cdot\log\Vert\sigma\Vert-C_{\epsilon}(m, \delta)\leqq u_{m,\delta}\leqq C(\uparrow?t, \delta)$










$1_{0} g\frac{\omega_{m,\delta}^{n}}{\Omega_{m,\delta}}=1_{0}g\frac{(\omega_{(rn)}+\sqrt{-1}\partial\overline{\partial}u_{\tau n,\delta})^{n}}{\Omega_{m,\delta}}=u_{m,\delta}$ . (5)







1. $\omega$, $\omega_{m+1,\delta}$ $prese\iota it2\pi(rn!)^{-1}(P_{77l}-E_{\tau n})$
$2\pi((m+1)!)^{-1}(P_{m+1}-E_{rn+1})$ $0$





$u_{\tau n,\delta}$ $-\infty$ $Prn\in$
$Y-V$ $\phi_{m,\delta}$
$\sqrt{-1}\partial\overline{\partial}\phi_{rn\delta}\rangle(p_{rn})\leqq 0$
$-Ric_{\omega_{k,\dot{\delta}}}+\sqrt{-1}\pi_{k}^{*}\cdot\Theta_{h_{f_{J},\delta}}$. $=\omega_{k,\delta}(k=m, m+1)$ ,
$\omega_{rn,\delta}(p_{m})\leqq\omega_{m+1,\delta}(p_{m})$
$\emptyset m,\delta\leqq 0$ $Y-V$ $\omega_{m,\delta}^{n}\leqq$













$V$ $-\infty$ $u_{m,\delta}$ (cf, (6)) $\epsilon>0$
$\epsilon\cdot\log\Vert\sigma\Vert+\log\frac{h_{(s)}}{l\iota_{(m)}}-C_{\epsilon}(m, \delta)\leqq v_{m,\delta}\leqq C(\uparrow n, \delta)+1_{0}g\frac{h_{(s)}}{h_{(m)}}$ (6)
$C(m, \delta),$ $C_{\epsilon}(m, \delta)$ $v_{n\iota,\delta}$ $V$
$+\infty$
$p_{0}\in Y-V$ $v_{m,\delta}$























$1\tau_{L,\delta}$ 24 23 $\delta$ $c_{+}$
$\frac{(-Ric\Omega_{P}+\sqrt{-1}\Theta_{h_{j}},,\delta)^{n}}{\Omega_{P}}\leqq 0_{+}$
$Y-V$ $7n$ delta $\tilde{C}+$
$e^{u_{\iota,\delta}}$” $\Omega_{m,\delta}\leqq C_{+}\cdot\Omega_{P}$ (9)
$Y$
$u_{rn,\delta} \leqq C_{+}-\log\frac{\Omega_{rn,\delta}}{\Omega_{P}}$ (10)
20
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26 $\delta$ $C_{1}(nt)$ $\delta>0$
$-C_{1}( \uparrow tt)\leqq v_{m,\delta}\leqq C_{1}(\uparrow n)-\log\frac{h_{(rn)}}{/\iota_{(s)}}$
$Y-V$
$\{v_{m,\delta}\}_{\delta>0}$ $Y-V$ $C^{2}$





















27 $z/z,$ $\delta$ $C_{2}$
$0\leqq n+\Delta_{S}v_{m,\delta}(x\grave{0})\leqq C_{2}-$
$0\leqq n+\Delta_{8}v_{rn,\delta}\leqq\exp(C(v_{m,\delta}-v_{m,\delta}(x_{0})))\cdot C_{2}$
. 26 $\uparrow n$ $\delta$ $C_{3}$
$n+ \Delta_{S}v_{m,\delta}\leqq C_{3}(\frac{h_{(m)}}{h_{(s)}})^{-C}$








$1_{0} g\frac{\omega_{rn}^{n}}{\Omega_{s}}=v_{m}$ , (13)
$\Omega_{s}:=h_{(s)}^{-1}\cdot h_{L}$
$-Ric_{\omega_{\tau r}}+$ $’=T\Theta_{h_{L}}=\omega_{m}$ (14)
.
























27, 25 28 $\{\uparrow n_{k}\}$
$v= \lim v_{\tau n}k$
$karrow\infty$
C$\infty$- $Y-V$ (cf. (14))




$h_{K}$ $K_{Y}+L$ AZD $\sqrt{-1}\Theta_{h_{K}}$
(15) CO- ; 28. $E_{m}$
1 $u_{m}$
$m!\cdot\pi_{m}^{r}(K\gamma+L)$ $Ym$ $(\omega_{m}^{n})^{-(7n!-1)}\cdot h_{L}^{7n!}$
$L^{2}$





$f$ : $Xarrow Y$ , $(L, h_{L})$ 17




$-Ric_{\omega Y}+$ ’1 $\Theta_{h_{L}}=\omega_{Y}$
( 1.7)
$m0$ $M$ 17
$A:=\prime n0!(K_{Y}+L)-M$ $h_{A}$ $A$ C$\infty$-
$h_{A}$ $rn_{0}$ ! $(K_{Y}+L)$
$h_{A}/|\tau_{A\prime I}|^{2}$ ,
$\tau_{M}$ $M$ $\mathcal{O}_{Y}(M)$









3.1 . $L$ a
$(aL, h_{L}^{a})$
$(If_{Y}+L, dV_{Y}^{-1}\cdot h_{L})$ $U$ $\omega_{Y}|U$ $C^{\infty}$
$Y$ $p\in U$
(1) $p$ $(Y,\omega_{Y})$ $(U, z_{1}, \cdots, z_{n})$
$L$ $U$
$e_{L}$
$dV_{Y}^{-1} \cdot h_{L}=\{\prod_{i=1}(1-|z_{i}|^{2})+O(\Vert z\Vert^{3})\}\cdot|dz_{1}\wedge\cdots\wedge dz_{n}|^{-2}\cdot|e_{L}|^{-2}n$ (16)
$Y$




$K_{m}(y)=S^{\backslash }$up $\{|\sigma|^{2}(y);\sigma\in H^{0}(Y, \mathcal{O}_{Y}(\uparrow n(K_{Y}+L))), (\sqrt{-1})^{n^{2}}\int_{\lambda}. h_{n-1}\cdot\sigma\wedge\overline{\sigma}=1\}$
(17)
$yinY$ ( $[Kr,$ $p.46$ , Proposition 1.3.16]
$)$ . $\Delta=\{t\in \mathbb{C}||t|<1\}$ ,
$\sqrt{-1}/\Delta(1-|t|^{2})^{m}dt\wedge d\overline{t}=\frac{2\pi}{\uparrow n+1}$ (18)
L2-
$\lambda_{m}$





$y\in Y-SuppM-V$ $(U, z\iota, \cdots, z_{n})$
$U$ $r$ $\mathbb{C}^{n}$
$r$ $\Delta^{n}(r)$ $(z_{1}, \cdots, z_{n})$
$r$ $Y$ C$\infty$- $\rho$
1. $\rho$ $\Delta^{n}(r/3)$ $1$
2. $0\leqq\rho\leqq 1$
3. $Supp\rho\subset\subset U$ .
4. $|d\rho|<3/$ ? $|$ $|$ $\omega_{Y}$
(16) $\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m}$ $7n$
(18) $\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m}$ $(dV_{Y})^{-m}\cdot h_{L}^{\tau n}$
$\omega_{Y}$
$L^{2_{-}}$
$\Vert\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{n}\otimes e_{L}^{\tau n}\Vert$







$(r\}\iota-m_{0}!-1)$ . $\omega Y+\sqrt{}=$ $\Theta_{1\iota_{\Lambda}}+\sqrt{}^{\sim}$ $\Theta_{h_{l_{G}}}+$ $\sqrt{}\tau$ $\partial\partial$-$\phi$ $>0$
(20) $\overline{\partial}(\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m})$




$\Vert\overline{\partial}(\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m})\Vert_{\phi}^{2}\leqq C_{0}\cdot(\frac{3}{r})^{2n+2}(\frac{2\pi}{m})^{n}$ (21)
$C_{0}$ $m$
$L$2- :





$\Vert u\Vert_{\phi}^{2}\leqq\frac{2}{\eta}\Vert\overline{\partial}(\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m})\Vert_{\phi}^{2}$
$\Vert\Vert_{\phi}$ $e^{-\phi}\cdot h_{A}\cdot dV_{Y}^{-(m-mu!-1)}\otimes$
$h_{L}^{m-mo!}$ $\omega_{Y}$ $L^{2}$ $\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m}-u$
$m(IC_{Y}+L)$
$(\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m}-u)(y)=(dz_{1}\wedge\cdots\wedge d_{\tilde{k}}n)^{m}\otimes e_{L}^{m}$
$\Vert\rho\cdot(dz_{1}\wedge\cdots\wedge dz_{n})^{m}\otimes e_{L}^{m}-u\Vert^{2}\leqq(1+C_{0}\cdot(\frac{3}{r})^{2n+2}\sqrt{\frac{2}{m}})(\frac{2\pi}{m})^{n}$ .
$m$ (17) (19) $C$ $C’$
$m>m_{0}$ !












$/_{Y}h_{L}\cdot’\sqrt[\prime\iota]{K_{m}}$ $=$ $1_{Y}^{h_{L}\cdot\frac{K^{\frac{1}{m^{n\iota}}}}{h_{L}\cdot K^{\frac{1}{m-1\pi\iota-1}}}\cdot h_{L}\cdot K^{\frac{1}{m-1r\iota-1}}}$
’
$\leqq$ $( \int_{Y}h_{L}^{m}\cdot\frac{K_{m}}{h_{L}^{m}\cdot K^{\frac{\iota}{m-17\prime\iota-1}}}\cdot(h_{L}\cdot K^{\frac{1}{m-17r\cdot- 1}}))^{\frac{1}{m}}\cdot(\int\}’ h_{L}\cdot K^{\frac{1}{m-1r\cdot- 1}})^{\frac{rr\iota-1}{n\iota}}$
$=$
$(/Yh_{L} \cdot\frac{IC_{m}}{Km-1})^{\perp_{r\iota}}\cdot(\int_{Y}h_{L}\cdot K^{\frac{1}{m-1r- 1}})’\prime\prime,\underline{-1}$
$=$
$(N_{m}+1)^{\frac{1}{\nu\iota}}\cdot(/Yh_{L}\cdot K^{\frac{1}{m-1r-1}})^{\frac{rr\iota-1}{r\iota}}$




33 $L$ $n$ $\Lambda f$ $M$ $L$
$\mu(M, L)$















$H^{0}(Y, \mathcal{O}_{Y}(7n(IC_{Y}+L))\otimes \mathcal{I}(h_{m}))\supseteq H^{0}(Y, \mathcal{O}_{Y}(m(IC_{Y}+L))\otimes \mathcal{I}(h_{A}\cdot h_{K}^{m-mu^{1}}))$
$m\geqq m_{0}!$ $h_{K}$ $K_{Y}+L$ AZD





3. 5 . $|P_{rn}|$ $|\pi_{m}^{*}m!(K_{Y}+L)|$ , $\pi_{m}$





















$\mathbb{Q}$ $d\mu_{\tilde{\lambda},can},$ $d\mu x$ , can $\tilde{X},X$
$a_{1}\tilde{A}-\varpi^{*}\mathcal{A}$
$\mathbb{Q}$- 19





$(h_{\tilde{A}}^{a_{1}}\cdot\varpi^{*}h_{A}^{-1})^{b}(\tau, \tau)\leqq 1$ .
$\{\tilde{I}C_{\tau n}\}_{m\geqq 0},$ $\{K_{m}\}_{rn\geqq 0}$
$\tilde{Y}$ $Y$ 19
$(ba_{1}\tilde{A}, h_{\overline{A}}^{ba_{1}})$ $(bA, h_{A}^{b})$
$\tilde{I}C_{m}\geqq|\tau|^{2}\cdot\varpi^{*}K_{m}$
1.9




$a_{2}\varpi^{*}A-\tilde{A}$ is $\mathbb{Q}$ - :
$d\mu_{\overline{X},can}\leqq\pi^{*}d\mu X$ , can
$d\mu_{\overline{X}}$ , $can=\pi^{*}d\mu X$ , can
. 36
4 1.7 1.9
4. 1 $f$ : $Xarrow S$ $X,$ $S$ $f$
$f_{*}\mathcal{O}_{S}(\uparrow nK_{X/S})\neq 0$ $n\iota>0$
$K_{X/\}’}$ $h_{K}$
1. $\omega_{\lambda’/S}:=\sqrt{-1}\Theta_{l\iota\kappa}$ $X$
2. $X_{s}:=f^{-1}(S)$ $h_{K}|X_{S}$ $IC_{\lambda_{A}’}$ $AZD$ $\omega_{X/S}|X_{S}$
1.7 1.9 $X_{S}$
4. 1 . $S$ $\mathbb{C}^{n}$
$rn_{0}$
$F_{m\text{ }}:=f_{*}\mathcal{O}_{X}(m_{0X/S}!I\{)$












$f$ : $Xarrow S$ $\hat{f}:\hat{X}arrow S$ $X$ $Y$ $\hat{X}$ $\hat{Y}$
30
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$S^{\text{ }}$ $S$ $\hat{f}$ $A$
$Y$ $C^{\infty}$
3 $s\in S^{O}$ of
$\{K_{\tau n,s}\}_{n\iota\geq m\text{ }!}$
$K_{1,s};=\{\begin{array}{ll}K(Y_{S}, I\zeta\}_{\theta}’+A|Y_{s}, h_{A}|Y_{s}), \text{ } a>1K(Y, IC_{Y_{\theta}}+L+(K_{Y_{\aleph}}+L|Y_{S}), h_{L}\cdot h_{A}|Y_{s}), \text{ } a=1\end{array}$
$h_{1,s}=K$ $\{IC_{rn,s}\}$
3
$If_{m,s}$ and $h_{m,s}$ $K_{m+i,s}$ and $h_{m+1,s}$
$K_{m+1,s};=\{\begin{array}{ll}K(Y_{S}, (m+1)K_{Y}. +\lfloor\frac{m+1}{a}\rfloor aL|Y_{S}, h_{m,s}) m+1k^{0} niod a \text{ }K(Y_{s}, (\uparrow n+1)(K_{Y_{r}}+L|Y_{S}), (h_{L}|Y_{S})^{a}\otimes h_{\tau n,s}) m+1\equiv 0mod a \text{ }\end{array}$
$h_{m+1,s};=(K,n+1,s)^{-1}$
$K_{\tau n}$
$K_{m}|Y=K(\forall s\in S^{\text{ }})$
$K_{m}^{*}=K_{m}$
$L$ $h_{L}$ 3 $Y$
([Ka2])


























5.1 $(L, h_{L})$ $X$
$\nu_{num}(L, h_{L})$ $:=sup\{\dim V|V$ $X$ $h_{L}|_{V}$
$(L, h_{L})^{di_{1\mathfrak{U}}V}\cdot V>0\}$ .




$\pi:\tilde{V}arrow V$ $(L\rangle l_{l_{L}})^{dintV}\cdot V$
$\nu_{num}(L, h_{L})$ $(L, h_{L})$
52 $(L, h_{L})$ $\nu(L, h_{L})$
$\nu_{asym}(L, h_{L})=sup\lim sup\frac{\log h^{0}(X,\mathcal{O}_{\lambda’}(A+\uparrow nL)\otimes \mathcal{I}(h_{L}^{m}))}{\log m}Amarrow\infty$
’
$A$ $X$
5.2 $\nu_{nurn}$ $\nu_{asy\tau n}$
$\nu_{num}$ $\nu_{asym}$ $\nu_{nu\tau n}=\nu_{asym}$





5.4 $([T7,$ Theorem 3. $13J$) $X$ $(L, h_{L})$
$\nu_{nurn}(L, h_{L})\leqq\nu_{asym}(L, h_{L})$
. $h_{L}$ (cf. 5. 3), $A$








$If_{\lambda’}$ AZD (cf. 1.5,[D-P-S]) $|??tK_{X}|\neq\emptyset$





$If_{m+1}:=K(X, (m+1)I\zeta_{X}+A, h_{m};h_{m}^{m_{in}}\cdot h_{A})$
$h_{m+1}:=K_{7n+1}^{1}$ ,
$K(X, (m+1)K_{X}+\mathcal{A}, h_{m};h_{rn}^{rn_{in}}\cdot h_{A})$
$H^{0}(X, \mathcal{O}_{X}((m+1)If_{\lambda’}+A)\otimes \mathcal{I}(h_{m}^{m_{in}}))$
:
$(\sigma, \sigma’);=/x^{\sigma\cdot\overline{\sigma}^{/}\cdot h_{m}}$ .
( ) $K_{X}$ AZD
$h_{m}in$ 5.4







$h_{A}$ $h_{A}’$ $C^{\infty}$ )
$c>1$
$c^{-1}\cdot h_{A}\leqq h_{A}^{/}\leqq c\cdot h_{A}$
$X$ A $\{K_{m}’\}$ $h_{A}’$
$t$





$\mu,$ ( $(IC_{\lambda’},$ hmin); $A$ ) $:=\nu!\cdot linlSupm^{-\nu}\dim H^{0}(X, \mathcal{O}_{X}(mKx+A)\otimes \mathcal{I}(h_{m^{-1}}^{\tau n_{in}}))$ .
$marrow\infty$




5.5 (cf. $[T7,$ Theorem 6.2]) $X$
$K_{X}$ $AZD$ (cf. 5.3)
$d\hat{\mu}$
$an$
$0$ $X$ $d\hat{\mu}_{\text{ }an}^{-1}$ $I\zeta_{X}$ $AZD$




KLT ( ) $(X, \Delta)$
$|m!(IC_{\lambda’}+\Delta)|\neq\emptyset$ $7n$




3. $Y$ $\Sigma$ $f$ $Y-\Sigma$ $Supp\Delta^{h}$
$f(\Delta^{v})\subset\Sigma$ $\Delta^{h},$ $\Delta^{v}$
$\Delta$ $f$
4. $m_{0}$ $f_{*}\mathcal{O}_{X}(\uparrow n!(K_{X}+\Delta))^{**}$ $Y$
$\mathbb{Q}-$
$Y$ $\mathbb{Q}$- $L$




$h_{L}^{m!}(\sigma, \sigma)(y);=(/X_{y}|\sigma|^{\frac{2}{\tau r\iota!}})^{m!}$ ,
$y\in Y-\Sigma$ $X_{y}:=f^{-1}(y)$ $(X, \Delta)$ KLT
, $h_{L}$ 17
6.1 (cf. 1. 7) $K_{Y}+L$ $h_{K}$
$U$
1. $h_{K}$ $K_{Y}+L$ $AZD$
2. $f^{*}h_{K}$ $K_{X}+\Delta$ $AZD\circ$
3. $h_{K}$ $U$
4. $\omega_{Y}=\sqrt{-1}\Theta_{h_{K}}$ $U$




$d \mu_{can};=\frac{1}{n!}f^{*}\omega_{Y}^{n}\cdot h_{L}^{-1}$ ,
$n=\dim Y$ .




7.1 $f$ : $Xarrow Y$ , $i.e.,$ $X,$ $Y$
$f$ .
$m$ $f_{*}\mathcal{O}_{X}(7nK_{\lambda^{r}/Y})$ $f$ (
)
$\square$








8.1 $\dagger\frac{z}{\pi}\backslash /\backslash \xi$ AZD $h_{can}$
$X$ $K_{X}$ AZD [T5]
8.1 $([T5J)X$
$x\in X$
$K_{m}(x)$ $:=sup\{|\sigma|^{\angle}\prime\prime(x);\sigma\in\Gamma(X, \mathcal{O}_{X}(ntK_{X})),$ $| \int_{X}(\sigma\wedge\overline{\sigma})^{\frac{1}{\prime}}|=1\}$

















$X$ n- $K_{X}$ $\mathcal{A}$
$(L, h_{L})$
$\mathcal{O}_{X}(A+L).\otimes \mathcal{I}(h_{L})$ $\mathcal{O}_{X}(K_{X}+A+L)\otimes \mathcal{I}(h_{L})$
$A$ L2-




L2$arrow$ ([O]) $A$ $x\in X$
$(L, h_{L})$
$I_{x}$ : $A^{2}(X, (A+L)_{x}, h_{A}\cdot h_{L}, \delta_{x})arrow A^{2}(X, A+L, h_{A}\cdot h_{L}, dV)$
$X$ $(L, h_{L})$
$A^{2}(X, A+L, h_{A}\cdot h_{L}, dV)$
$A^{2}(X, A+L, h_{A}\cdot h_{L}, dV):=\{\sigma\in\Gamma(X, \mathcal{O}_{X}(A+L)\otimes \mathcal{I}(h_{L})), /\lambda’|\sigma|^{2}\cdot h_{A}\cdot h_{L}\cdot dV<+\infty\}$
$L^{2}$
$(\sigma, \sigma’):=/x^{\sigma\cdot\overline{\sigma}’\cdot h_{A}\cdot h_{L}\cdot dV}$
$A^{2}(x, (A+L)_{x}, h_{A}\cdot h_{L}, \delta_{\lambda})$
$\delta_{x}$ $X$ $h_{L}(x)=+\infty$
$A^{2}(X, (A+L)_{x}, h_{A}\cdot h_{L}, \delta_{x})=0$ $X\in X$
$\hat{K}_{7n}^{A}(x);=sup\{|\sigma|^{\frac{2}{r’\iota}}(x)|\sigma\in\Gamma(X\}\mathcal{O}_{X}(A+7nK_{X}))|/\lambda’h^{\frac{\overline{1}}{Ar}}\cdot(\sigma\wedge\overline{\sigma})^{\frac{1}{l’ l}}|=1\}$
$|\sigma|^{\frac{2}{lY1}}$ $X$ $|\mathcal{A}|^{\frac{2}{\pi\iota}}\otimes|K_{X}|^{2}$
$h^{\frac{1}{A^{r\iota}7}}\cdot I\hat{\zeta}_{m}^{A}$ $X$ $(n, n)$
8. $3^{\cdot}$
$I\hat{f}_{\infty}^{A}$ $:= \lim suph^{\frac{1}{Arr\iota}}\cdot\hat{K}_{m}^{A}$
$marrow\infty$






$\hat{h}_{can}$ $X$ $K_{X}$ $\mathcal{A}ZD$
$\square$
8.4 ( AZD) 8. 3 $\hat{l}t$ $an$ $K_{X}$ $AZD$ $\square$
85 $\hat{l}_{l}$ $an,A$ $h_{A}$ (cf. $??$ )
8.3 AZD $\hat{h}$ $an$





$an$ $f$ : $Xarrow S$
38
181
86 $f:Xarrow S$ be an $X_{8}$
$K_{X_{-*}}$





2. $s\in S^{O}$ $\hat{h}_{can}|X_{s}$ $K_{X_{S}}$ $\mathcal{A}ZD$
3. $S$ $F$ $s\in S\backslash F$
$\hat{h}_{can}|X_{s}\leqq\hat{l}t_{can,s}$
, $\hat{l}t$ an, $s$ $K_{X_{\aleph}}$ $AZD$
8.6 $L^{2}$- ([O-T, p.200, Theorem])
87 $([S1_{f}S2, T3J)f$ : $Xarrow S$ $S$
$P_{rn}(X_{S}):=\dim H^{0}(X_{S}, \mathcal{O}_{X_{s}}(mK_{X_{f}}))$ $S$
86 AZD (cf. 15)




















1. $\hat{/}tcan$ $(X, D)$
2. $\Theta_{\hat{h}_{c\cdot(\iota r\iota}}$
3. $H^{0}(X, \mathcal{O}_{X}(?n(K_{X}+D))\otimes \mathcal{I}(\hat{l}\iota_{\text{ }an}^{\tau n}))\simeq H^{0}(X, \mathcal{O}_{X}(m(K_{X}+D)))$
$\uparrow?t\geqq 1$ $7n(K_{X}+D)$
KLT(subKLT $!$ ) AZD
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